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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document ham been developad polely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed sutside GSFC anly ae a
courtesy to othar government agencies and contractors. Any distribution of
this document, or application or uee of the Information ¢contained herein, is
expresely conditioned upon, and is subject to, the following understandings
and limitationa:

{a) The information waa developed for general guidance only and ia
gubject to change at any time;

(b) The information was developed under unique CSFC laboratory conditions
which may differ substantially from outslde conditions;

{c) GSFC doee not warrant the accuracy of the informatien when applied or
used under other than unique GSFC laboratory conditionas;

{d} The informaticn should not be construed ags a representation of
product performance by either GSFC or the manufacturap;

(e) teither the United States fgavernment nor any person acting an pehalf
of the United states government assumes any liability resulting from
the application or uae of the information.
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& ragdiation evaluation was performed on 54HC8%A to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided helow., For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cebalt-60 gamma ray
source. During the radiation testing, four parts were irradiated
under bias (see Figure 1 for bias configuration}, and one part
was used as a control sample. The total dose radiation steps were
2.5, 5, 7.5, 10, 15, 20, and 50 krads. After 50 Krads, parts were
annealed at 25°C for 144 hours (cumunlative). The dose rate was
between 0.125 - 1.6 krads/hour, depending on the total dose level
(see Table II for radiation schedule). BAfter each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditiens and the specification limits
listed in Table ITT.

All (4) parts passed the initial electrical measurements. All
parts continued to pass all tests on irradiation up to 10 Krads.
At 15 krads, all parts except ane {8N 53} passed all tests. The
failures on SN 53 included: functional test §3, Vg, and ICCH.
While the V,y failure was marginal, the TCCH reading on the part
was way above the gpecification limit (79 mA against the
specification limits of & pA). On further irradiation to 20
krads, SN 53 continued to show the same failures as at the
previous radiation step. Additionally, SN 54 also exceeded the
specification limit on T.n.y (reading was 39 mA). However, SN 54
passed all functicnal tests. The remaining two parts (SN 51 and
SN 52) passed all tests up te 20 krads. However, at the next
radiation step of 50 krads, all parts failed functional test #1.
Also, all parts failed to meet the specilication limit on a
number of parameters including Iean, Vaour Vorr and AC timing
parameters. On annealing the pargs for 168 hours, nNo recovery
(or change) was observed in the functional or DC parameters.
llowever, it was found that the AC parameters showed increased
_.l--



degradation on annealing, indicating thal parts wevre expariencing
nrebound” due to the large number of interface states. Table IV
provides the mean and standard deviation values for cach
parameter after different radiation oxposures and annealing
treatments. It also provides a summary of functional test results
after each radiatinn/annealing step.

Any further details about this cvaluation can be obtained upon

reguest. If yocu have any qestions, please call me at (301) 731-
895L4.



TABLE I.

Genecric Part Number:

ISTP Non=-Common Buy
Part Number:

ISTP Non-Common Buy
Control Number:

Charge Number:
Mznufacturer:
Quantity Procured:
Lot Date Codeas:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Samplse:

Part Function:
Part Technclogy:

Package Style:

Part Information

54HCARA

S4HCBLA

2061B
Cld4z0a0

Texas Instruments

51, 52, 53, 54

50
4-Bit Magnitude Comparator

CMOS

16 Pin DIP



TABLE IT. Radiation Schedule

EVENTS

1} Initial Electrical Measurements

2) 2.5 krads irradiation @ 132.9 rads/hr
Past 2.5 krads Electrical Mcasurements

3) 5.0 krads irradiation £ 138.9 rads/hr
Posl 5.0 krads Electrical Measurcmonts

4) 7.5 krads irradiation @ 125 rads/hr
Post 7.5 krads Elcctrical Measurements

3) 10 krads irradiation € 131.5 rads/hr
Post 10 krads Electrical Measurements

6} 15 krads irradiation @ 270 rads/hr
Post 15 krads Electrical Measurements

7) 20 krads irradiation @ 270 rads/hr
Post 20 krads Electrical Measurements

8) 50 krads irradiation @ 1622 rads/hr
Post 50 krads Electrical Measurements

9) 144 hour annealing
Post 144 hr Electrical Measurements

NMotes:

1) All parts were radiated under bias at the cobalt-60Q gamma ray

facility at GSTC.

2) All electrical measurements were performed off-site at 25°C.

3) Annealing performed at 25°C under hias.

DATE

05/16/91

05/16/91
05/17/91

05/17/91
05/18/91

05/18/91
05/19/91

05/19/51
05/20/951

05/20/91
05/21/91

05/21/91
05/22/91

05/22/91
05/23/91

05723791
05/29/91
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Table IIi. Electrical Characteristics of S4HCARA

VCC VIT, VIH CONDITIONS PINS LIMITS AT -55C TO ]ZRC
E.DU G.DGU 2.00V  FRED=}.000MHz ALL I/0 VOL{L.0V , VOH»>1.0V
{ TOH =-20 Ua
S5TD Load (= { VRFF= 1.0V
£ TI0OL = 20 IIa
4.5V 0,00V 4.5V FREQ=1.0Q000MHz ALL I/D VOL<L1.5V , VOH»>L1.5V
£ I0H =-4 ma
STD Load <= { WVREF= 1.RVW
{ I0L = 14 mA
6.0V 0.00V 6,00V FREQ=1.000MHz ALL I/0 VOL{2.5V , VOH>2.5V
t IOH =-5.2 mhA
5TD Load (= { VREF= 1.bHV
{ I0OL = 4 mA
DC PRRAMETRIC TESTS PERFURMED
VCC VIR VIH CONDITIONS PINZ LIMITS AT +25C
2.0V 0.3V 1.50V LOAD=-Z2 Ua QUTS JFLLBV {420V
4.5V .9V 3.15V LOAD=-2¢ Ua OUTS JHELAEYT . (+4.5V
6.0V 1.2V 4.70V LOAD=-20 UA ours »00.3V , {+5.0V
4.5V 0.9V  3.15V LOARD=-4.0 MA OUTS 43,5338V, (+4.5V
6.0V 1.2V 4,20V LOAD=-5.2 Ma QUTs L. ARV, (+6.0V
2.0V 0.3V 1.50V LOAD= 20 Ua OUTS 40,0V, (+001Y
4.5V 0.9V 3.15V LOAD= 2 Ua ouTs >0V, (0L LV
6.0V 1,2V 4,20V LQAD= 20 UA QutTs »+0.0V , (+0.1V
4.5V 0.9V 3,18V LOAD= 4.0 Ma ouUTs c+0.0v , {+0.4Y
6.0V 1.2V 4,20V LOAD= 5.2 MA CUTs 0.0V, {+0.4V
6.CV 0.0V &£.0V VIN = 6.0V INS 00108, {+0.10A
6.0V 0.0V 6.0V VIN = 0.0V INS »=0.1028 , <{+0.102
6.0V 0.0V 6.0V 2 0QUTPUTS HIiGH VCC »40.0a  , <+2.0UA
6.0V 0.0V &£.0V 3 QUTPUTI LGW VCC I+0.0A {+8.0UA



Table TIIT (cont'd): Electrical Characteristics of S4HCESA

PARAMETER Vo VI VIH CONDITIONS BINS LIMITS AT Z5C ONLY
TPLHF>Q1 4.8V 0.00V 4.8Y FrEQ=1.0060MH=z ouT 46MN5 MARX
TPILHEP=01 1.5V 0.00V 4.8V  FREQ=].000MH= QT AONE MAX
TPLHPCD] 4.8V 0.00V 4.8V PFREQ=1.000MH= ouT 46N MaY
TPHLE>QL &.5V 0.00V 4.5V FREQ=1.000MHz our 168 MAX
TPHLP=01 1.5V 0.00V 4.5V FREQ=1.Q00MHz ouT 40NE MAX
TEPHLPC(QL 4.5V 0.00V 4.5V FREQ=L.0Q0MHz cur dENDS Max
TPLHP»>Q2 1.8V 0.00V 4.5V FHREQ=1.000MH=z ouT 41N5 MAX
TPLHE=0Q2 4.5V 0,00V 4.5V FREQ=1.000MH= OuT 28NS MA¥Y
TPLHP (G2 4.5V 0,00V 4.5V FREQ=1.000MH=z OutT 41NE MAY
TELHP Q2 .5V 0.06V 4.5V FREQ=1.000MH= ouT 4INS5 MAY
TPLHEP=072 4.5V 0,00V 4.5%V FREQ=1.000MH= ouT Z2ONE MAX
TPLHEP)ZE 4.5V 0.00V 4.5V FREQ=1.000MHz auT 41N3 MAY
COMMENTS /EXCEFTIONS

S S S S PN SRS ————— P AP e

{1) VIL & VIH were alsa tested durlng VOL & VOH tests as Go/lNoGo.
{2) This Proyram detects improper Dewvice inserfiaon.
(3) AC PARAMETRIC TEST PERFORMED AT VCC = 4,5V ONLY

{4} TITH AND TIHL ARE NOT PERFORMED
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TABLE IV: Summary of ¥'=ctrical Measurements after

Tha control samplées remaineé constant throughcur the testing and are not inc udeé in this table.

2/ Post 2.E xrads elec:rical measuremen:s are not provided in this table. This data is available

Upon request.

* Conversion:

2xli

Total Dose Exposures and  sealing for 54HC85A ST,
Total Dese Exposure {krads) Anneal ing
Initials 7.5 10 15 50 144 hre
Spec. Lirice

Parameters min max mean sd sd |mear sd ]mean sd sd mean sd | mean ad
Test #1 e /07 48/0F 2/, 02/4F
Test #2 Ap/oF 4D/0F LE/UF
Test #3 42/ 0F §2/0F; Ip LT IE/1F
ICCL gAh|lo.0 B0 0.0 8.0 0.0 g41.65] 03 2860 | 3500 | 370 | 581
TCCH* pAlo.0 8.0 ]¢.0. _ 0,3 0.¢ 1| 34831 2500, 31£3 | 6.5E3 2823
VGH1 v] 1.9 2.0 |1.99].203:1,99 .003) 1,99 ¢.0 |1.99] 0.0 | 002 | 1 1467 1.0 (122 .9
YOH2 vida.a a.s| s |.004 005 |4:49|.004 4. 45} 004 |4.25] 008 4,27 1,24 .8
VOH3 v|s.e 5.9 1s.99.004 003 [5.99|.004|5.99] 0045 64]1.18 5.62°] 1.9 |5.8% | 1.2
|VOH4 Vi]3.98 4.5 | 4.3 |.co3 .05 [4.30(.cos1 4.3 |.00s|4.05].007; 3.95 ] .8 lz.s| .7
VOHS V 5.48 6.0 | 5.8 {.003 003 15,75 ] .005(5.79].006|% .45 1.13 5,35 01,13 5.40 (1,14
VoLl v]o.o .1 )o.o 0.0 0,0 a8 3 | 3 .7
VOL2 mv | 6.0 100 | 0.0 0.0 5.0 02 .06 | C.0
'VOL3 rv|o.0 120} 0.0 0.0 q.0 02 0.4 | .0
VGL4 nv | o.¢ 400 | 129 | 2.2 132 4 | 131 | 3 5 7155 | i3 72 ' 24
VOLS v | 0.0 490 | 130 .8 134 k] 114 4 3 154: | il 168 | i3
IIL nA|-100 140 | 9.0 0.0 £.0 0.0 0.0
1IH nAj-100 100 f-1.75 11 12 |-1.84] 12z i-1.82] 12 12 <1.86] 12 1-1.82| 12
Netes:
1/ The mean and standard deviation values were calculated sver the four parts irradiateé in this res=ing,.




TABLE [V (cont’d); Sum of Electrical Measurements after

Total Dose Exposures and Annealing for 54HC83A Y
Total Dose Exposure (krads) Annealing
Initials 5 7.5 10 15 [ 20 50 | 144 hrs
Spec. Limits .
Parameters min max mean sd |mean sd 8d sd resn 64 | mean 24
TPLHP>QL nS | o 46 f 267 .3 | 277 ] .5 {158 s .7 3| 6 A s
TPLIP=Q1 nS| o 40 | ze ] .3 | 20 | .4 |20 | .3 .6 I
TPLUP<QL N8| ¢ 46 |"27 | .4 | 25 | .4 [[as | ¢ [Hg | .7 il 4 a4
TPHLP>QL nS | ¢ 45 [ 25 | .3 | 28 | .4 [ 26 | s Fgs | .7 TN
TPHLP=QL nS| o 40 |.18 .2 ; 18 | .3 ' 99" 4 - 15 | .5 T
TPHLP<Ql nS| o 48 |22 | .2 | 22 3 | z3 ¢ .4 .23 .s i o2 1] s
TPLEP>Qz nS | o 41 .27 | .1 | 28 | .3 |8 | .5 |['z9.] 6 e B 44 | 6
TPLEP=02 n§ | 0 29 [y5 | 2 | ae | 2| i ] 2 [ r | .2 27l | 2 ] e
TPLHP<QZ 18 ! o© ar | a0 | e Jan o6 | a2 | o Pz ] s a2 | 7 | 4s 5
TPHLP>02 nS o0 a1 ) oge | 2 {28 | .4 [ 36| .5 | 27 | .6 , Cae |z s 3
TPHLP=0G2 rS| 0o 29 | 16 | .2 | 16 | .a { 16 | .« [ is T 5 a7 e fe1s o5 T2z | ;
TPHLP<Q2 nS| o a2 | 26 | 4 | 28| .5 [ 29 | .4 { 25| .5 8 |zl v Faes| o1 | ds |

Notes:

1/ The rnean and standard deviation values were calculated cver the Zour parts lrradiated in this testing.
The cortrel semples remalned conscant throughout the testing and are not included 1n this tabla,

£/ Post 7.5 krads electrical measurements are not crovided in thils table. This dita 1g azvailable
Lpon rejuest,

-



Figure 1: Radiation Bias Circuit for 54HC85A
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Vee = 5.0 +/-0.5 V
A = 1kohm </~ 10%, 1/4W

C = Q.01uF, 50 V¥
Vec/2 = 268 W
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